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Abstract 
 Researches were performed at the Station of Research-Development for Sheep and Goat Breeding Caransebes, 
at an altitude of 280 m, under the conditions of a pseudogleyed albic luvisoil, during 2001-2004. To make 
evident the white clover’s contribution to the achievement of dry matter yield and forage quality, we carried out 
our studies on 6 variants of associations between white clover and perennial graminaceous: V1 = Trifolium 
repens (100%); V2 = Trifolium repens (0%) + Festuca pratensis (25%) + Lolium perenne (25%) + Phleum 
pratense (25%) + Poa pratensis (25%); V3 = Trifolium repens (20%) + Festuca pratensis (20%) + Lolium 
perenne (20%) + Phleum pratense (20%) + Poa pratensis (20%); V4 = Trifolium repens (40%) + Festuca 
pratensis (15%) + Lolium perenne (15%) + Poa pratensis (15%) + Phleum pretense (15%); V5 = Trifolium 
repens (60%) + Festuca pratensis (10%) + Lolium perenne (10%) + Poa pratensis (10%) + Phleum pretense 
(10%); V6 = Trifolium repens (80%) + Festuca pratensis (5%) + Lolium perenne (5%) + Poa pratensis (5%) + 
Phleum pretense (5%). The biological materials used at seeding were represented by Romanian varieties. The 
capitalization of all variants was made through direct grazing with sheep. The results achieved, as mean for the 
three experimental years, showed that the biggest dry matter yield (8.26 t/ha) was achieved in the variant V5, 
consisted of the following type of association: Trifolium r. (60%) + Festuca p. (10%) + Lolium p. (10%) + Poa 
p. (10%). During the years of production, we achieved the following production growths compared to the variant 
V2, consisted only of graminaceous species: 15.9% in the first year, 18.3% in the second and 15.2% in the third 
year (growths that are statistically assured). The studies and observations performed showed that if, during the 
first two years of production, the percentage of white clover participation depends on the percentage established 
at seeding, it will increase in the third year. So, for the association with the initial percentage of 40%, white 
trefoil’s percentage of participation in the third year is 53%, for an initial percentage of participation of 60%, it 
increases up to 63%, and for 80% participation, the percentage is 71%. Depending on the white clover’s 
percentage of participation within the floristic structure of the associations studied, as mean for the three 
experimental years, we observed an increase of the crude protein content from 12.08% (the variant consisted 
only of graminaceous) to 17.21% (the variant in which white clover has a percentage of 80%), a decrease of the 
crude cellulose content (from 24.61% to 18.10%), and an increase of the coefficient of digestibility from 64.95% 
to 78.18%. With the white clover’s participation into the associations destined for temporary pastures in hill 
areas, we may achieve an increase of the economic indices, too. So, in the variant V5, considered to be the best 






White clover represents an important perennial legume for pasture floristic structure. 
The participation degree of this species within the vegetal cover represents a method for 
assessing yield quality in permanent and temporary pastures. 
White trefoil’s percentage of participation within the floristic structure of various types 
of associations between perennial graminaceous and legumes is influenced by the following 
factors: the stationary conditions in the planting area and the temporary pasture’s way of 
utilization.  
This work presents white trefoil’s contribution to the increase of yield and quality in 
temporary pastures, under conditions of sheep grazing. 
 
MATERIAL AND METHODS 
 
Researches were performed in the Western part of Romania (Caransebes), on a 
pseudogleyied albic luvisoil, with a pH (H2O) = 5.62, slightly provided with phosphorus and 
potassium. The average multiannual rainfall amount is 760 mm, and the annual average 
temperature is 10.5°C. 
The experimental device comprised the following factors: 
V1 – Trifolium repens 0% + Festuca pratensis 25% + Lolium perenne 25% + Phleum 
pratense 25% + Poa pratensis 25% 
V2 – Trifolium repens 20% + Festuca pratensis 20% + Lolium perenne 20% + Phleum 
pratense 20% + Poa pratensis 20% 
V3 – Trifolium repens 40% + Festuca pratensis 15% + Lolium perenne 15% + Phleum 
pratense 15% + Poa pratensis 15% 
V4 – Trifolium repens 60% + Festuca pratensis 10% + Lolium perenne 10% + Phleum 
pratense 10% + Poa pratensis 10% 
V5 – Trifolium repens 80% + Festuca pratensis 5% + Lolium perenne 5% + Phleum 
pratense 5% + Poa pratensis 5% 
V6 – Trifolium repens 100% + Graminaceous 0%. 
Each experimental variant was placed on an area of 50 m2, planted in 3 replications. The 
experience was grazed with sheep, with a load of 28 individuals/ha (4 units of big cows per 
ha), performing 3 grazing cycles annually, during the 3 productive years. The general 
agrifund applied was N100P70K70. 
The biological material was consisted of the following Romanian varieties: the variety 
Carmen for Trifolium repens, Tâmpa for Festuca pratensis, Marta for Lolium perenne, Tirom 
for Phleum pratense and De Transilvania for Poa pratensis. 
During the vegetation periods, we performed the following determinations: dry matter 
yield, dynamics of floristic composition, forage chemical composition, protein amount, plant 
nutrition indices and profitability degree. 
The nutrition indices (IN) were calculated according to some relationships designed at 
the National Institute for Agricultural Researches (INRA) from France (BALENT et al., 1997; 
LEMAIRE, 1997): 
- nutrition index for nitrogen: INN = 100 x N/4.8 DM-0.32 
- nutrition index for phosphorus: INP = 100 x P/(0.15 + 0.065 x N) 





RESULTS AND DISCISIONS 
 
In the first year of production, we achieved dry matter growths in all variants including 
white clover (between 6.2 and 15.9%). The biggest yield was obtained in the variant number 
4, in which white clover’s participation was 60% (Table 1). In the second year of production, 
the biggest statistically assured yield growths were achieved when white clover was planted in 
a proportion of 40% (variant 3) and 60% (variant 4). The results achieved in the third year 
proved that white clover’s participation in associations with perennial graminaceous, in a 
proportion of 20-60%, influences significantly the dry matter yield. As mean for the three 
years of production, we remarked the variant 4, consisted of Trifolium repens 60% + Festuca 
pratensis 10% + Lolium perenne 10% + Poa pratensis 10% + Phleum pratense 10%, which led 
to a yield of  8.62 t/ha dry matter, 17.1% bigger than V1, consisted only of graminaceous 
species. 
 Table 1 
White clover’s contribution to the achievement of dry matter yield, in various types of associations (2001-2004) 
Mean for production 
years Variant 







V1 – Trifolium repens 0% + Festuca pratensis 
25% + Lolium perenne 25% + Phleum pratense 
25% + Poa pratensis 25%  
7.39 100 100 100 100 
V2 – Trifolium repens 20% + Festuca pratensis 
20% + Lolium perenne 20% + Phleum pratense 
20% + Poa pratensis 20%  
8.30* 112.3 108.6 111.4 115.0 
V3 – Trifolium repens 40% + Festuca pratensis 
15% + Lolium perenne 15% + Phleum pratense 
15% + Poa pratensis 15%  
8.27* 111.9 99.1 119.2 118.9 
V4 – Trifolium repens 60% + Festuca pratensis 
10% + Lolium perenne 10% + Phleum pratense 
10% + Poa pratensis 10%  
8.62* 117.1 115.9 118.3 115.2 
V5 – Trifolium repens 80% + Festuca pratensis 
5% + Lolium perenne 5% + Phleum pratense 5% 
+ Poa pratensis 5%  
7.84 106.0 106.2 102.6 111.1 
V6 – Trifolium repens 100% + Graminaceous 0%  8.09 109.4 108.8 109.4 110.2 
LSD  0.05                                        0.74                                           0.70                1.10              0.64 
  0.01                                             1.42                                           1.34                2.11              1.22 
 
Table 2 
Evolution of floristic composition in associations based on white clover 






























































V1 – Trifolium repens 0% + Festuca pratensis 25% + 
Lolium perenne 25% + Phleum pratense 25% + Poa 
pratensis 25%  
5 95 2 98 4 96 4 96 
V2 – Trifolium repens 20% + Festuca pratensis 20% + 
Lolium perenne 20% + Phleum pratense 20% + Poa 
pratensis 20%  
67 33 38 62 32 68 46 54 
V3 – Trifolium repens 40% + Festuca pratensis 15% + 
Lolium perenne 15% + Phleum pratense 15% + Poa 
pratensis 15%  
78 22 45 55 37 63 53 47 
V4 – Trifolium repens 60% + Festuca pratensis 10% + 85 15 54 45 50 50 63 37 
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Lolium perenne 10% + Phleum pratense 10% + Poa 
pratensis 10%  
V5 – Trifolium repens 80% + Festuca pratensis 5% + 
Lolium perenne 5% + Phleum pratense 5% + Poa 
pratensis 5%  
90 10 68 32 55 45 71 29 
V6 – Trifolium repens 100% + Graminaceous 0%  98 2 89 11 80 20 89 11 
 
The determinations regarding the evolution of the floristic composition during the 
vegetation periods made evident that, during the first year, white clover percentage is the 
biggest one, decreasing during the following years up to a level that is similar to the initial 
percentage established at planting. As mean for the three years of production, white clover’s 
percentage of participation ranges between 46-71%, depending on variant (Table 2). 
Table 3 
Chemical content in the associations of white clover and graminaceous (mean for the years of production) 
K  Variant  P % K % Ca % Mg % Ca/Mg 
Ca + 
Mg 
V1 – Trifolium repens 0% + Festuca pratensis 25% + 
Lolium perenne 25% + Phleum pratense 25% + Poa 
pratensis 25%  
0.34 1.80 0.38 0.35 1.11 2.46 
V2 – Trifolium repens 20% + Festuca pratensis 20% + 
Lolium perenne 20% + Phleum pratense 20% + Poa 
pratensis 20%  
0.30 1.64 0.62 0.41 2.06 1.59 
V3 – Trifolium repens 40% + Festuca pratensis 15% + 
Lolium perenne 15% + Phleum pratense 15% + Poa 
pratensis 15%  
0.27 1.60 0.72 0.45 2.67 1.36 
V4 – Trifolium repens 60% + Festuca pratensis 10% + 
Lolium perenne 10% + Phleum pratense 10% + Poa 
pratensis 10%  
0.25 1.52 0.85 0.48 3.40 1.14 
V5 – Trifolium repens 80% + Festuca pratensis 5% + 
Lolium perenne 5% + Phleum pratense 5% + Poa 
pratensis 5%  
0.24 1.44 0.88 0.52 3.67 1.02 
V6 – Trifolium repens 100% + Graminaceous 0%  0.24 1.24 1.01 0.55 4.20 0.79 
According to the interpretation of the average results regarding the forage chemical 
content, we may observe, in all variants studied, that the values of the parameters determined 
are above the normal minimal values for animal nutrition. So, the P content, which decreases 
proportionally with the increase of white clover’s percentage of participation in association, 
has values between 0.24 – 0.34%, and the K content, with the same decreasing tendency, has 
mean values between 1.24 and 1.80%. Regarding the Calcium content, it increases 2-3 times 
more in the variants including white clover compared to the control variant, consisted only of 
perennial graminaceous, with values between 0.62-1.01%. Regarding the Mg content, we may 
observe the same increasing tendency, depending on white clover’s percentage of 
participation in association. The percentage Ca/P is bigger than 1.5 (the normal minimal limit) 
in all variants including white clover, excepting the variant consisted only of graminaceous 
species. If we take into consideration the percentage K/Ca + Mg, it decreases below 2.2 (the 
normal minimal limit) in all variants, proportionally with white clover’s percentage of 
participation in the floristic structure. The significant decrease of this percentage leads to the 
conclusion that, in the variants with a bigger white clover’s percentage of participation, the 
danger provided by the apparition of some physiological malfunctions in animals will be 
higher (Table 3).  
The protein amount, although it does not represent the only criterion for assessing the 
temporary pasture’s quality, is important to highlight the participation of legume species in 
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pasture floristic structure. So, the determinations performed within our researches proved a 
direct increase of protein content per ha, in the same time with the increase of dry matter yield 
and of the white clover’s percentage of participation in association. So, compared to the 
variant 1 consisted only of graminaceous, as mean for the three years of production, the 
protein content is bigger with 35-50% in all variant (Table 4). 
Table 4 
Influence exerted by the type of white clover-based association on the crude protein content  
Year 1 Year 2 Year 3 MEAN Variant Kg/ha % Kg/ha % Kg/ha % Kg/ha % 
V1 – Trifolium repens 0% + Festuca 
pratensis 25% + Lolium perenne 25% + 
Phleum pratense 25% + Poa pratensis 
25%  
980 100 1001 100 692 100 891 100 
V2 – Trifolium repens 20% + Festuca 
pratensis 20% + Lolium perenne 20% + 
Phleum pratense 20% + Poa pratensis 
20%  
1314 134 1397 139 898 130 1203 135 
V3 – Trifolium repens 40% + Festuca 
pratensis 15% + Lolium perenne 15% + 
Phleum pratense 15% + Poa pratensis 
15%  
1278 130 1522 152 944 136 1248 140 
V4 – Trifolium repens 60% + Festuca 
pratensis 10% + Lolium perenne 10% + 
Phleum pratense 10% + Poa pratensis 
10%  
1543 157 1540 154 937 135 1340 150 
V5 – Trifolium repens 80% + Festuca 
pratensis 5% + Lolium perenne 5% + 
Phleum pratense 5% + Poa pratensis 5%  
1433 146 1417 141 915 132 1255 141 
V6 – Trifolium repens 100% + 
Graminaceous 0%  1492 152 1644 164 1050 152 1395 156 
 
Successive to the study upon plant nutrition degree in the associations including white 
clover, we may draw the conclusion that, during the three years of production, the nutrition 
indices for N, P and K (INN, INP and INK) have values similar with the minimal limit, 
considered to be optimal. This observation requires the application of a balanced fertilization, 
in order to obtain the maximal yield and a high quality forage (Table 5). 
Table 5 
Calculation of plant nutrition indices in associations of white clover and graminaceous (mean for the years of 
production) 
Variant INN INP INK 
V1 – Trifolium repens 0% + Festuca pratensis 25% + Lolium perenne 
25% + Phleum pratense 25% + Poa pratensis 25%  51 123 69 
V2 – Trifolium repens 20% + Festuca pratensis 20% + Lolium perenne 
20% + Phleum pratense 20% + Poa pratensis 20%  73 99 58 
V3 – Trifolium repens 40% + Festuca pratensis 15% + Lolium perenne 
15% + Phleum pratense 15% + Poa pratensis 15%  78 89 55 
V4 – Trifolium repens 60% + Festuca pratensis 10% + Lolium perenne 
10% + Phleum pratense 10% + Poa pratensis 10%  78 80 53 
V5 – Trifolium repens 80% + Festuca pratensis 5% + Lolium perenne 
5% + Phleum pratense 5% + Poa pratensis 5%  81 76 49 
V6 – Trifolium repens 100% + Graminaceous 0%  87 72 41 
INN – nutrition index for nitrogen 
INP – nutrition index for phosphorus 
INK – nutrition index for potassium 
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The analysis of the profitability degree, presented in Table 6, proves that we achieved a 
profit rate of more than 140% in all variants including white clover. The highest profitability 
indices were obtained in V4, where white clover’s participation in planting was 40%. 
 
Table 6 
Calculation of economic efficiency for associations of white clover and perennial graminaceous (mean for the 


















1 2 3 4 5=3-4 6=4/2 7=5/4x100 
V1 – Trifolium repens 0% + 
Festuca pratensis 25% + Lolium 
perenne 25% + Phleum pratense 
25% + Poa pratensis 25%  
7390 554 264 290 0.036 109 
V2 – Trifolium repens 20% + 
Festuca pratensis 20% + Lolium 
perenne 20% + Phleum pratense 
20% + Poa pratensis 20%  
8300 622 253 369 0.03 145 
V3 – Trifolium repens 40% + 
Festuca pratensis 15% + Lolium 
perenne 15% + Phleum pratense 
15% + Poa pratensis 15%  
8270 620 242 378 0.029 156 
V4 – Trifolium repens 60% + 
Festuca pratensis 10% + Lolium 
perenne 10% + Phleum pratense 
10% + Poa pratensis 10%  
8620 647 231 416 0.027 180 
V5 – Trifolium repens 80% + 
Festuca pratensis 5% + Lolium 
perenne 5% + Phleum pratense 
5% + Poa pratensis 5%  
7840 588 227 361 0.029 159 
V6 – Trifolium repens 100% + 




- White clover’s participation in a proportion of 40-60% within the floristic structure of 
some temporary pasture associations exerts a positive influence upon forage yield and quality; 
- Successive to the researches performed, the most efficient variant, with the highest 
indices of production, quality and profitability, was the one consisted of the following floristic 
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